We present here the first genome sequence of a species in the genus Tumebacillus. The draft genome sequence of Tumebacillus flagellatus GST4 provides a genetic basis for future studies addressing the origins, evolution, and ecological role of Tumebacillus organisms, as well as a source of acid-resistant amylase-encoding genes for further studies.
ith an increase in the demand for enzymes in recent decades, the global market for industrial enzymes has grown significantly and was estimated to be worth $7 billion in 2013 (1) . Amylases are one of the most important kinds of enzymes and play an essential role in many fields, such as in the food, chemical, pharmaceutical, textile, feed, and detergent industries. Commercially, this class of industrial enzymes constitutes approximately 25 to 33% of the global enzyme market (2) (3) (4) (5) .
As the pH of native starch solution is acidic (pH 3.2 to 4.5), using neutral or alkaline amylases for starch hydrolysis results in significant process operating costs for pH adjustments on a large scale. Therefore, acid-resistant amylases are the preferred enzymes for starch hydrolysis in several industrial processes (6, 7) . For example, ethanol industries mainly use commercially available acid-resistant glucoamylase, ␣-amylase, and pullulanase (8) . Owing to their industrial importance, there is an ongoing interest in the isolation of new acid-resistant amylases with industrial potential (5) .
Organisms belonging to the genus Tumebacillus are Grampositive, aerobic, rod-shaped, spore-forming bacteria (9-11). To date, none of genome sequences of Tumebacillus strains has been reported. In our investigation of bacteria that produce acidresistant starch-hydrolyzing enzymes, we isolated an acid-tolerant Tumebacillus flagellatus strain GST4 (DSM 25748) from the wastewater of a cassava starch factory, and this organism was found to represent a novel species of Tumebacillus (11) . Because of the complex structure of starch, starch-degrading bacteria require a combination of various starch-hydrolyzing enzymes for depolymerizing starch to smaller sugars and monosaccharides (2, 12) . We therefore sequenced and analyzed the genome of strain GST4 to provide the genetic basis for further study.
Here, we report the draft genome sequence of T. flagellatus GST4, which was obtained using the Illumina HiSeq 2500 nextgeneration DNA platform. A total of 3,814,788 reads were generated, reaching a depth of 157-fold genome coverage. The reads were assembled into 108 contigs (N 50 contig size, 125,340 bp) The availability of the first genome sequence of an organism belonging to the genus Tumebacillus helps to clarify the evolutionary status and ecological role of the genus and provides a genetic basis for analyses of the acid tolerance and starch-hydrolyzing activities of T. flagellatus GST4. Additionally, genes encoding various starch-hydrolyzing enzymes, such as ␣-amylase, isoamylase, glucoamylase, pullulanase, neopullulanase, and amylopullulanase, were successfully annotated, providing a genetic basis for exploiting new acid-resistant amylases suitable for industrial processes.
Nucleotide sequence accession numbers. This whole-genome shotgun project has been deposited in DDBJ/ENA/GenBank under the accession no. JMIR00000000. The version described in this paper is the first version, JMIR01000000.
